Introduction

34
The aim of Carbon dioxide Capture and Storage (CCS) is to contribute to the limitation 35 ofanthropogenic CO 2 release inthe atmosphere by capturing CO 2 and storing it permanently in 36 appropriate deep (usually > 800 m) geological formationsamong which saline aquifers are 37 seen to provide the best world-wide geographical distribution and storage capacity. 1 As for 38 any industrial activity, the development of environmentally and healthy safe CCS must rely further studied(risk analysis). The risks acceptability and the necessity for treatment are 54 finally evaluated (risk evaluation).
55
Risk assessment is particularly novel for the geological storage part of CCS, compared to the 56 surface facilities and activities (capture and transport)for which more classical industrial 57 safety practices apply. Up to now, the CO 2 geological storage experience is limited and only 58 4 six sites are currently in operation or at an advanced stageworldwide 1 . Some experience can 59 be gained from other underground operations; but the specificities of each activity regarding 60 the risks they induce make difficult the direct transposition of the methodologies and tools to 61 deal with them. 4 Enhanced oil recovery, consisting of injecting CO 2 ground level, other activities).
136
The case studies chosen in this paper have been the subject of previous works and have been 137 designed as an area with a good CO 2 storage potential. 11, 12 No CO 2 storage has been performed 138 nor actually planned in this region, but these previous studies provide enough raw data to 139 consider this site as a realistic case study. The considered area is located in the Paris Basin,
140
which is the largest onshore sedimentary basin in France covering a large surface
141
(110,000 km 2 ) in the North of France. 13 The central part of the Basin is filled with about 142 3000 m of sediments.
143
The methodology used for the storage formation and injection point selection in previous 
158
The Albian aquifer locatedabout 1000 m above the target reservoir is among the main 159 vulnerable elements of the region. 15 Due to the geological confinement this aquifer is Diagrams were designed with the finestlevel of details in order to be used as a basis for 201 identification at any step of a project.
202
The risk identification on the specific case study of this paper implies the adaptation of the gas that remains permanently in the aquifer to allow the storage operations).
251
For the quantification of the pressure impacts of the CO 2 injection on the natural gas storage 
Representation of available information 273
A probability distribution for porosity and permeabilitywas established from the available 274 data set at several wells reaching the formation (the spatial variability of porosity and 275 permeability was however not considered in the simulations). Due to the lack of data, expert 276 knowledge elicitationwas used to determine a probability distribution for the pore 277 compressibility (pore compressibility is the fractional change of pore volume of rock with a 278 unit change in internal pressure).Themultiphase flow parameters (relative permeability and 279 capillary pressure)both for the CO 2 /brine CH 4 /brine systems in sandstones are more difficult 280 to characterize and generally few data can be found in the literature. Theywere thus 281 considered fixedin this study.
282
The choices made for the main uncertain input parameters are summarised in Table 1. 283 
Sensitivity analysis 304
A global sensitivity analysis was performed on the three input parameters considered measurements would certainly lead to a more specific probability distribution assessment and 318 therefore to a moreprecise analysis of the risk level. 
Representation of available information 341
As mentioned in the scenario 1 analysis section, the reservoir properties (porosity and 
Uncertainty propagation 369
For propagating these possibility and probability representations through the model, we resort 370 to the independent Random Set propagation method. 28 This framework enables to jointly the input parameters (intervals were taken as uniform distributions).
378
The results of the uncertainty propagation step can be summarized, as proposed by Baudrit et 
Sensitivity analysis on uncertainties 395
The uncertainty on the results can be estimated with the area between both curves, which is 396 mainly dependent on epistemic uncertainty. It is thus possible to carry out a sensitivity 397 analysis as in Ferson analysis could be used in a real situation in order to enable a fully informed decision-making. Paris Basin. 32 A leakage of 660,000 m 3 is reported, with no significant incidence on drinking
